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Description 



The invention relates to a method and device for 
joining well tubulars. 

elon^i" 9 , COmP,e , B ° n ° f 3,1 0i ' ° r 9as P roductio n well 

,n S T ?" 9S ° f We " tUbU ' arS have to be in^rted 
nto the well to protect the well against caving in and 

to facile a safe production of oil and gas Lugh 
the well. The conventional way of protecting a we! 
against caving in is to create a casing by screwing to- 
gether one or more strings of casing pipes that are 
owered nto the we., and cemented in ptace. plod U c 
t.on of oil and gas takes place via one or more elon- 
gate production strings, consisting of production 
tobes that are interconnected by scrow thread cou- 
plings which production strings are suspended within 
the mtenor of the casing. 

Accordingly the conventional procedure for com- 
pleting a well requires many hundreds of screw thread 
connections to be made. Making up of these connec- 
ts at the drilling floor is a time consuming pro" 
dure and rt requires use of careful.y machined we,. 

British patent specification No. 1 505 832 disclo- 
ses a method for joining tubulars, the method com- 
prising the steps of: 

- positioning a welding ring on one end of a first 
tubular element, 

- Placing a second tubular element against the 
welding ring, 

- fixing the tubular elements in axial alignment 
with each other by means of clamps of a friction 
welding device, and 

- rotating the welding ring by means of the fric- 
tion welding device relative to the tubular ele- 
ments while deforming the welding ring in radi- 

with the tabular elements thereby generating 
sufficient fnctional heat to create a friction weld 
between the welding ring and the tabular ele- 
ments. 

™ J hfe k m f hod fe applicable to joining tabular ele- 
ments which are in a horizontal position 

*nH ^ epr f entinvention aims to provide a method 
and device i for joining well tubulars in a vertical posi- 
tion by fnction welding in an efficient and safe man- 
ner. The device should be easily movable such that it 
can be mounted on a drilling or workover rig. The 
method should be performed by drilling operator^ 
without broad expertise on welding technology. wta,e 

Z^""* ° f eXiStin9 h0isti "9 and ri9 ^ iP 
ment. Additionally associated explosion hazards in 

shirs' ° f 6SCaPe ° f f ' ammab,e fluids from 'he well 
should be minimized. 

acJdinnlT meth0d f ° r j0inin9 we " tubu| ars 
according to the invention comprises the steps of 

- towering a first tubular element into a well until 

the upper end of the first tubular element is lo- 



re 
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cated in a substantially vertical orientation near 
the entrance of the well, 

- positioning a welding ring on top of the first tub- 
ular element, 

- hoisting a second tabular element to a substan- 
tially vertical position above the welding ring 

- fixing the tabular elements in axial alignment 
with each otherby means of clamps of a friction 
welding device, 

- rotating the welding ring by means of the fric- 
tion welding device relative to the tubular ele- 
ments while deforming the welding ring in radi- 
al sense such that the welding ring is in contact 
with the tubular elements thereby generating 
suff icentfrictional heat to create a friction weld 
between the welding ring and the tabular ele- 
ments, and 

- lowering the interconnected tabular elements 
into the well, 

20 wherein the welding ring is rotated around the tubular 
elements by rotating a tubular mid section of the fric- 

TrZ re,aBve to 3 pair of tub "'ar end 

sections of the device, the mid section carrying claw 

25 Z Z ° f 9nPP,n9 ,he WeWin9 rin9 and ea <* of the 
of the tabular elements, and the mid section beinq 
connected to each of the end sections by a bearing 
unit, wherein the tubular mid section and the tabular 

30 inorin?! 0 " Sf0rmaSea,edChamberaroundtb eweld- 
30 ing ring during the step of rotating the welding ring 
where, be fore and during the step of rotating "he 
welding ring a mandrel is placed inside the tabular 
elements and clamped against their internal surfaces 
by means of a pair of clamps that are expanded 

cations where the clamps of the tabular end sections 
of the device are positioned, and wherein before the 
step of rotating the welding ring a sealing cup. which 
^mounted near the lower end of the mandrel is ex 
40 Ponded against the inner surface of the first tubular 
element so as to avoid ingress of flammable fluids via 
he interior of this tubular element to the location of 
the welding ring. 

The invention furthermore relates to a device for 
« joining well tubulars comprising: 

- means for maintaining a first tabular element in 
a substantially vertical position suspended in a 
well while the upper end of the first tabular ele- 
ment is located near the entrance of the well 

- means for hoisting a second tabular element to 
a substantially vertical position above the sus- 
pended tabular element and a welding ring 
positioned on top of the f irot tabular element 

- c amps for fixing the tabular elements in axial 
55 alignment with each other, and 

- a rotatable sleeve mounted between the 
clamps for rotating the welding ring relative to 
the tabular elements while deforming the weld- 




ing ring in radial sense such that the welding 
ring is in contact with the tubular elements, 
thereby generating sufficient frictional heat to 
create a friction weld between the welding ring 
and the tubular elements, 
wherein the rotatable sleeve is at each of its ends con- 
nected by a bearing unitto a tubular end section which 
carries at its inner surface one of the clamps which 
is securable around one of the tubular elements, 
wherein the rotatable sleeve contains an annular pis- 
ton which has a tapered inner surface that surrounds 
the tapered outer surfaces of a series of claw means 
which are in use clamped around the welding ring by 
axially moving the piston relative to the sleeve, 
wherein sealing rings are arranged between the ro- 
tatable sleeve and the tubular end sections for provid- 
ing in use with further seals a sealed chamber around 
the welding ring, wherein the hoisting means include 
a mandrel which is securable within the tubular ele- 
ments by a pair of clamps that have the same axial 
spacing as the clamps of the tubular end sections be- 
tween which the rotatable sleeve is arranged, and 
wherein the mandrel is at one of its ends connectabie 
to a hoisting cable and is at its opposite end equipped 
with a sealing cup which in use seals off an annular 
space between the first tubular element and the man- 
drel in response to activation of the clamp which fixes 
the mandrel to the first tubular element. 

The substantially vertical orientation of the tubu- 
lar elements during the friction welding process ac- 
cording to the invention has the advantage that the 
upper end of the first tubular element, which is sus- 
pended in the well, can bef irmly fixed near the drilling 
floor whereupon the second tubular element can be 
hoisted on top of the first element by means of the 
crown block of the drilling rig so that the welding proc- 
ess can be carried out with a relatively small mobile 
welding device which does not require a heavy foun- 
dation frame. 

Reference is made to the article Radial Friction 
Welding for Offshore Pipelines by S.B. Dunkerton, A. 
Johansen and S. Frich, Welding Journal, Volume 66, 
No. 7, July, 1987, pages 40-47. This publication dis- 
closes radial friction welding wherein two pipe sec- 
tions are welded together by rotating a welding ring 
arranged between the meeting ends of the pipe sec- 
tions. This publication, however, is only related to 
welding offshore pipelines in a substantial horizontal 
position and not to welding tubulars on a drilling rig, 
no reference is made to vertical welding, facilitating 
handling of the pipe sections or to preventing flamma- 
ble gases from contacting the hot weld section when 
the weld is made. 

The invention will now be described in more detail 
with reference to the the accompanying drawings, in 
which: 

- Figure 1 shows a section through a friction 
welding device according to the invention, a 



mandrel of the device being illustrated in phan- 
tom lines, and 
- Figures 2A and 2B show sections through an 
upper and a lower section, respectively, of the 

5 mandrel of the device of Figure 1 . 

Figure 1 shows a friction welding device consist- 
ing of a mandrel 1 and an external portion 2 arranged 
around a first and a second tubular element 3 and 4, 
respectively, which elements are to be interconnected 

10 by the welding ring 5 to a string of well tubulars. At the 
right side of Figure 1 the external portion of the device 
is shown in an inactive position whereas at the left 
side of these Figures it is shown in an active position 
in which it is clamped to the tubular elements 3 and 4 

15 and the welding ring 5. 

The external portion 2 of the device consists of 
an upper tubular end section 7 and a lower tubular end 
section 8 and a tubular mid section 10 which is rotat- 
abty connected to the end sections 7 and 8 by two 

20 bearing units 11. 

In the region of the bearing units 11 a number of 
sealing rings 12 are arranged between adjacent sur- 
faces of the mid section 10 and the end sections 7 
and 8, which together with a flexible sealing ring 13 

25 and 1 3A of each end section 7 and 8 create a confined 
space 14 between the inner surface of the outer por- 
tion 2 of the friction welding device and the outer sur- 
faces of the tubular elements 3 and 4 in the region of 
the welding ring 5. 

30 The tubular mid section 10 consists of a pair of 

sleeves 15 that are screwed together, an annular pis- 
ton 16 having a tapered inner surface and a series of 
claw segments 17 having tapered outer surfaces that 
are pressed against the tapered inner surface of the 

35 piston 16 by an expansion ring 18. 

The annular piston 16 is at one of its ends slidably 
arranged inside an annular cylinder 1 9 which is in flu- 
id communication with a fluid feed 20 via radial bores 
and an annular groove 21. 

40 In use the claw segments 1 7 are clamped around 

the welding ring 5 by pumping hydraulic fluid via the 
fluid feed 20 into the cylinder 19 thereby urging the 
piston 16 to move in upward direction against the ac- 
tion of a spring 22 from the position shown at the right 

45 side of Fig. 1 to the position at the left side of Fig. 1. 
As a result of the upward movement of the piston 16 
the claw segments 17 are pressed onto the welding 
ring 5 whilst rotation of the segments 17 relative to the 
rotating mid section 10 is prevented by radial grooves 

so 24 in abutting radial end surfaces of the upper sleeve 
15 and the segments 17. 

The upper and lower tubular end sections 7 and 
8 of the external portion 2 of the welding device are 
identical to each other. Therefore only the construc- 

55 tion and operation of the upper tubular end section 7 
will be described in detail. 

The upper tubular end section 7 consists of two 
sleeves 30 and 31 which are screwed together, a cap 
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nut 32. a guide ring 33, a series of wedges 34 an ac- 
tuator ring 35 and the flexible sealing ring 13. 

In use the upper tubular end section 7 is clamped 
around the second tubular element 4 by screwing the 
cap nut 32 into the sleeve 30 from the position shown 
at he right side of Fig. 1 to the position shown at the 
left side of Fig. 1. The downward motion of the cap 
screw 32 is transferred via the guide ring 33 to the 
wedges 34 which slide along a tapered inner surface 
38 of the sleeve 30 and are pressed onto the outer 
surface of the second tubular element 4. The lower 
tips 39 of the wedges 34 thereby press the actuator 
ring 35 in downward direction which causes the flex- 
ible sealing ring 13 to be pressed against the outer 
surface of the second tubular element 4 thereby pro- 
viding a fluid tight seal between the second tubular 
element 4 and the upper tubular end section 7 of the 
welding device. 

The lower tubular end section 8 consists of 
sleeves 30A and 31 A which are screwed together a 
cap nut 32A, a guide ring 33A, a series of wedges 
34A, an actuator ring 35A and the flexible sealing ring 
1 3A. 

Operation of the lower tubular end section 8 is 
similar to operation of the upper tubular end section 
7 described above. 

It will be understood that if desired the cap nuts 
32 and 32Afor activating the wedges 34 and 34Amay 
be replaced by hydraulic pistons or other actuator 
mechanisms. 

Referring now to Figure 2Aand 2B there is shown 
the construction of the mandrel 1 of the friction weld- 
ing device. The mandrel 1 comprises a central body 
50 which carries at its lowerend a sealing cup 51 and 
around which an upper and a lower wedge assembly 
52 and 53 and a split weld supporting sleeve 54 are 
arranged. 

The split weld supporting sleeve 54 consists of 
two sleeve segments that are interconnected by dow- 
e s 55. Each sleeve segment may be equipped with 
electoral heater coils that are fed via electrical con- 
duits passing through the central body 50. 

The upper wedge assembly 52 consists of a ser- 
ies of wedges that are clamped between a tapered 
outer surface 57 of the central body 50 and inner sur- 
face of the second tubular element 4 by a downward 
motion of an upper actuator disc 58 relative to the cen- 
tral body 50. The upper actuator disc 58 is connected 
to a hollow actuator rod 59 by a locking nut 60 

The actuator rod 59 carries near its lower end a 
piston and stuffing box assembly 61 which is slidably 
secured inside a cylindrical chamber62 formed in the 
central body 50. The chamber 62 is closed at its top 
by a cap 63 and by pumping fluid into the chamber 62 
via a fluid feed conduit 64 and a bore 65 in the actua- 
tor rod 59, the actuatorrod 59 is pushed into the upper 
end of the central body 50 against the action of a 
spnng 66, thereby inducing the upperactuator disc 58 



to clamp the upper wedge assembly 52againstthe in- 
ner surface of the second tubular element 4 

The lower wedge assembly 53 is clamped against 
the inner surface of the first tubular element 3 by an 
5 upward motion of a lower actuator disc 70 relative to 
the central body 50. 

The lower actuator disc 70 is connected to an 
elongated rod 71 by a locking nut 72. The rod 71 car- 
nes near its upper end a piston and stuffing box as- 
10 sembly 73 which is slidably arranged inside a cylindri- 
cal chamber 74 formed at the lower end of the central 
body 50. The chamber 74 is closed at its lowerend by 
aca P 75and by pumping fluid into the chamber 74 via 
lu.d feed conduit 76 and a bore 77 passing through 
th « ce "^'body50therod71 is pushed into the lower 
end of the body 50 against the action of a spring 78 
hereby inducing the lower actuator disc 70 to clamo 
he assembly of wedges 51 against the inner wall of 
the first tubular element 3. 
20 The rod 71 is at its lower end connected to a tra- 

pezoidal body 80 by a nut 81. The sealing cap 51 is 
held at a location just above the body by means of a 
support plate 82 which is locked by nuts 83 to a series 
of spacer rods 84. The spacer rods 84 pass through 
25 opemngs in the lower actuator disc 70 and are 
screwed into recesses 85 at the lower end of the cen- 
tral body 50. 

The connection of the trapezoidal body 80 and 
the lower actuator disc 70 to the rod 71 facilitates a 
so simultaneous activation of the sealing cup 51 and the 
ower wedge assembly 53. If the rod 71 is pulled into 
the lower end of the central body 50 by injecting fluid 
via the bore 77into the chamber the wedge assembly 
53 ls clamped against the inner wall of the first tubular 
35 element 3 by the actuator disc 70 whereas at the 
same time the sealing cup 51 is clamped to the inner 
wall of t he tubular element 3 by the movement of the 
trapezoidal body 80 towards the support plate 82 
Release of pressure inside the chamber 74. on 
40 the other hand, allows the spring 78 to push the rod 
71 away from the central body 50 thereby inducing 
the s,multaneous release of the wedge assembly 53 
and sealing cup 51 from the inner wall of the first tub- 
ular element 3. 

45 > A Pr ! ferred procedure for joini^ well tubulars 
wrth the device shown in Figures 1. 2A and 2b is as 
follows. 

The external portion 2 of the friction device is 
mounted or suspended in a substantially vertical pos- 
50 rhon above the wellhead (not shown) of the well in 
which the well tubulars are to be inserted, for example 
to create a casing string or one or more production 
strings. 

The tubular elements for use in the string or 
55 strings are stored in a slant or vertical orientation in a 
Pipe rack near the wellhead, and the external portion 
of the fnchon welding device is located above the well 
(not shown). 
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Af irst tubular element 3 is then retrieved from the 
pipe rack and lowered through the external portion 2 
of the friction welding device into the well until the up- 
per end of this element is located in a vertical orien- 
tation just above the upper clamp nut 32 of the exter- 
nal portion 2 of the friction welding device, whereupon 
the welding ring 5 is laid on top of the first tubular ele- 
ment 3. 

Subsequently the internal mandrel 1 of the de- 
vice, whilst it is suspended on a hoisting cable 6 car- 
ried by for example the crown block of a drilling rig 
mounted above the well, is lowered through the sec- 
ond tubular element 4 until the mandrel 1 protrudes 
about halfway from the lower end of this element 4. 

Then the mandrel 1 is clamped to the inner wall 
of the second tubular element 4 by activating the up- 
per wedge assembly 52 by injecting fluid into the 
chamber 62 via the conduit 64, whereupon the man- 
drel 1, with the second tubular element 4 attached 
thereto, is hoisted by the cable 6 to a vertical position 
above the first tubular element 3. As a next step the 
lower part of the mandrel 1 is stabbed through the 
welding ring 5 into the upper end of the first tubular 
element 3 until the lower end of the second tubular 
element 4 rests upon the welding ring 5 and/or the up- 
per end of the first tubular element 3. 

After establishing that the welding ring 5 and the 
abutting ends of the tubular elements 3 and 4 are 
properly located in co-axial orientations the lower 
wedge assembly 53 and the sealing cup 51 of the 
mandrel 1 are clamped to the inner wall of the first 
tubular element 3 by injecting fluid into the chamber 
74 via the conduit 76. 

Subsequently the external portion 2 of the device 
is axially moved relative to the mandrel 1 either by 
lowering the mandrel 1 with the tubular elements 3 
and 4 clamped thereto, or by raising the external por- 
tion 2 of the device to a higher level above the well- 
head, until the welding ring 5 is surrounded by the 
claw segments 17. 

Then the wedges 34A and the flexible sealing 
ring 13Aofthe lower tubular end section 8 of the ex- 
ternal portion 2 of the device are clamped around the 
first tubular element 3 by tightening of the cap nut 
32A, whereas the wedges 34 and the flexible sealing 
ring 13 of the upper tubular end section 7 of the ex- 
ternal portion of the device are clamped around the 
second tubular element 4 by tightening the cap nut 32. 
As the axial spacing between the wedges 34 and 34A 
is identical to the axial spacing between the wedge 
assemblies 52 and 53 of the mandrel 1 a high radial 
clamping force may be exerted between the wedges 
and the walls of the tubular elements 3 and 4 without 
the risk of deformation or rupture of these elements. 

After having thus clamped the mandrel 1 and ex- 
ternal portion 2 of the device to the tubular elements 
3 and 4 in such a manner that any access of flamma- 
ble g asses from the well to the region of the welding 



ring is prevented by the sealing cup 51 and sealing 
rings 12, 13 and 13Athe claw segments 17 are clamp- 
ed around the welding ring 5 by an upward movement 
of the annular piston 1 6 by means of pumping fluid via 

5 the fluid inlet 21 into the annular cylinder 19. 

Subsequently the mid section 10 with the weld- 
ing ring 5 attached thereto is rotated by means of a 
hydraulic or electric motor or a modified tubing torque 
tongs (not shown) relative to said end sections 7 and 

10 8. 

During the rotation of the mid section 1 0 the claw 
segments 1 7 exert a predetermined radial force to the 
welding ring 5. The magnitude of the radial force may 
be adjusted in relation to either the radial compres- 

15 sion force exerted to the ring or to the radial deforma- 
tion of the ring. The radial force exerted to the welding 
ring 5 and the speed of rotation of the conical inner 
surface of the welding ring 5 over the conical outer 
surfaces of the ends of the tubular elements 3 and 4 

20 are of such a magnitude that sufficient frictional heat 
is generated to create a frictional weld between the 
welding ring 5 and tubular elements 3 and 4. 

After creation of the weld a heat treatment of the 
weld and interconnected ends of the tubular elements 

25 3 and 4 is carried out by heating the welding ring 5 
and said ends of the tubular elements by means of the 
heating coils in the split weld supporting sleeve 54 of 
the mandrel 1. The heat treatment may also be con- 
ducted by an external heating device (not shown). 

30 Subsequently the mandrel 1 and external portion 
2 of the device are released from the welding ring 5 
and the tubular elements 3 and 4 by releasing the 
claw segments 16 and the assemblies of wedges 34, 
34A, 52 and 53 whereupon the created weld may be 

35 inspected. 

A next tubular element may be connected on top 
of the second tubular element 4 by repeating the fric- 
tion welding process described above, which process 
may be repeated again and again until the string of 

40 well tubuiars has its required length. 

In the above described method the first tubular 
element was lowered into the well through the exter- 
nal portion of the friction welding device. Alternative- 
ly, the first tubular element can be lowered into the 

45 borehole and the external portion of the friction weld- 
ing device can be arranged on top of the first tubular 
element 



so Claims 

1 . A method for joining well tubuiars (3, 4), the meth- 
od comprising the steps of: 

- lowering a first tubular element (3) into a 
55 well until the upper end of the first tubular 

element (3) is located in a substantially vert- 
ical orientation near the entrance of the 
well, 
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- positioning a welding ring (5) on top of the 
first tubular element (3), 

- hoisting a second tubular element (4) to a 
substantially vertical position above the 
welding ring (5), 

- fixing the tubular elements (3, 4) in axial 5 
alignment with each other by means of 
damps (34, 34A) of a friction welding de- 
vice, 3 

- ratatingtheweldingring( 5 )bymeansofthe w 
friction welding device relative to the tubular 
elements (3, 4) while deforming the welding 

nng (5) in radial sense such that the weld- 
ing ring (5) is in contact with the tubular ele- 
ments (3, 4) thereby generating sufficient ,« 
frictional heat to create a friction weld be- 
tween the welding ring (5) and the tubular 
elements (3, 4), and 

- lowering the interconnected tubular ele- 
ments (3, 4) into the well, 

wherein the welding ring (5) is rotated around the 
tubular elements (3. 4) by rotating a tubular mid 
section (10) of the friction welding device relative 
to a pair of tubular end sections (7, 8) of the de- 
vice the mid section (10) carrying claw means 25 
(17) for gnpping the welding ring (5) and each of 

(34. 34A) forfixing one of the tubular elements (3 
4), and the mid section (10) being connected to 
each of the end sections (7, 8) by a bearing unit so 
(11), wherein the tubular mid section (1 0) and the 
tubular end sections (7, 8) form a sealed chamber 
around the welding ring (5) during the step of ro- 
tating the welding ring (5), wherein before and 
dunng the step of rotating the welding ring (5) a 35 
mandrel (1, is placed inside the tubular elements 
(3. 4) and clamped against their internal surfaces 
by means of a pair of clamps (52, 53) that are ex- 
panded against these surfaces allocations oppo- 
site to the locations where the clamps (52. 53) of 40 
the ubular end sections (7, 8) of the device are 
posiboned, and wherein before the step of rotat- 
ing the welding ring (5) a sealing cup (51), which 
is mounted near the lower end of the mandrel (1) 
is expanded against the inner surface of the first 45 
tabular element (3) so as to avoid ingress of flam- 
mable fluids via the interior of this tubular ele- 
ment (3) to the location of the welding ring (5). 

The method of claim 1. wherein the second tub- 
ular element (4) is hoisted to a position above the 
welding ring (5) by moving the mandrel (1) in 
downward direction therethrough, while the man- 
drel (1) ,s secured to a hoisting cable (6). until the 
mandrel (1) protrudes about halfway from the 55 
lower end of the second tubular element (4) 
whereupon one of the clamps (52) is expanded 
against its inner surface and the mandrel (1) 



50 



while it carries the second tubular element (4) is 
lifted by the hoisting cable (6) to a vertical posi- 
tion above the first tubular element (3) where- 
upon the protruding end of the mandrel (1) is 
stabbed through the welding ring (5) into the first 
tubular element (3) and fixed thereto by expand- 
ing the other clamp (53) of the mandrel (1). 

3. A device for joining well tubulars (3, 4) compris- 
ing: 

- means for maintaining a first tubular ele- 
ment (3) in a substantially vertical position 
suspended in a well while the upper end of 
the first tubular element (3) is located near 
the entrance of the well, 

- means for hoisting a second tubular ele- 
ment (4) to a substantially vertical position 
above the suspended tubular element (3) 
and a welding ring (5) positioned on top of 
the first tubular element (3) 

- clamps (34, 34A) for fixing the tubular ele- 
ments (3, 4) in axial alignment with each 
other, and 

- a rotatable sleeve (10) mounted between 
the damps (34, 34A) for rotating the weld- 
ing ring (5) relative to the tubular elements 
(3. 4) while deforming the welding ring (5) 
m radial sense such that the welding ring 
(5) is in contact with the tubular elements 
(3, 4), thereby generating sufficient friction- 

\ al heat to create a friction weld between the 
welding ring (5) and the tubular elements (3, 

wherein the rotatable sleeve (10) is at each of its 
ends connected by a bearing unit (11) to a tubular 
end section (7, 8) which carries at its inner sur- 
face one of the clamps (34, 34A) which is secur- 
able around one of the tubular elements (3 4) 
wherein the rotatable sleeve (10) contains an'an- 
nular piston (16) which has a tapered inner sur- 
face that surrounds the tapered outer surfaces of 
a series of claw means (17) which are in use 
clamped around the welding ring (5) by axially 
moving the piston (16) relative to the sleeve (10) 
wherein sealing rings (12) are arranged between 
he rotatable sleeve (1 0) and the tubular end sec- 

,T!L ? } f ° r Pr0Vidin9 in use with "^her seals 
(13, 13A) a sealed chamber around the welding 
ring (5), wherein the hoisting means include a 
mandrel (1) which is securable within the tubular 
elements (3, 4) by a pair of clamps (52, 53) that 
have the same axial spacing as the clamps (34 
34A) of the tubular end sections (7. 8) between 
which the rotatable sleeve (10) is arranged, and 
wherein the mandrel (1) is at one of its ends con- 
nectable to a hoisting cable (6) and is at its oppo- 
site end equipped with a sealing cup (51) which 
in use seals off an annular space between the 
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first tubular element (3) and the mandrel (1) in re- 
sponse to activation of the clamp (53) which fixes 
the mandrel (1) to the first tubular element (3). 

4. The device of claim 3, wherein the clamp (34, s 
34A) of each tubular end section (7, 8) consists of 

a series of wedges that are contained inside a ta- 
pered inner surface of the tubular end section (7, 
8), each of the wedges facing at one end thereof 
an actuator ring (35, 35A) which is axially mov- 10 
able through the tubular end section (7, 8) by 
means of a nut (32, 32A) which is screwed into 
the terminal end of the end section (7, 8), and 
each of the wedges facing at another end thereof 
a ring (33, 33A) with tapered sides, which ring is 
(33, 33A) activates in response to an inward 
movement of the wedges caused by tightening of 
the nut (32, 32A) to seal off the annular space be- 
tween the tubular element (3, 4) and the sur- 
rounding tubular end section (7, 8). 20 

5. The device of claim 3 or 4, wherein a mid portion 
of the mandrel (1) is surrounded by a split weld 
supporting sleeve (54) that has a slightly smaller 
external diameter than the internal diameter of 25 
the tubular elements (3, 4). 

6. The device of claim 5, wherein the mandrel (1) is 
equipped with heating means for maintaining the 

split weld supporting sleeve (54) and the sur- 30 
rounding portions of the tubular elements (3, 4) at 
a desired temperature during and after the step 
of rotation of the welding ring (5). 

35 

Patentanspruche 

1 . Verfahren zum Verbinden von Futterrohren (3,4), 
wobei das Verfahren folgende Schritte aufweist: 

- Absenken eines ersten rohrformigen Ele- 40 
mentes (3) in einen Schacht, bis das obere 
Ende des ersten rohrformigen Elementes 

(3) in einer im wesentlichen senkrechten 
Orientierung nahe dem Eingang des 
Schachtes angeordnet ist, 45 

- Positionieren eines Schmelzringes (5) am 
oberen Ende des ersten rohrformigen Ele- 
mentes (3), 

- Befordern eines zweiten rohrformigen Ele- 
mentes (4) zu einer im wesentlichen senk- 50 
rechten Steliung oberhalb des Schmelzrin- 
ges (5), 

- Fixieren der rohrformigen Elemente (3,4) in 
axialer Ausrichtung miteinander durch 
Klammern (34, 34A) einer Reibungs- 55 
schmelzeinrichtung, 

- Drehen des Schmelzringes (5) durch die 
Reibungsschmelzeinrichtung relativ zu den 
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rohrformigen Elementen (3,4) wahrend des 
Verformens des Schmelzringes (5) in radia- 
ler Richtung, so dafc der Schmelzring (5) in 
Kontakt mit den rohrformigen Elementen 
(3,4) ist, wodurch eine genugende Rei- 
bungswarme erzeugt wird, urn eine Rei- 
bungsschmelze zwischen dem Schmelz- 
ring (5) und den rohrformigen Elementen 
(3,4) zu erzeugen, und 
- Absenken der verbundenen rohrformigen 
Elemente (3,4) in den Schacht, 
wobei der Schmelzring (5) urn die rohrfor- 
migen Elemente (3,4) durch Drehen eines rohr- 
formigen Mittelbereiches (10) der Reibungs- 
schmelzeinrichtung relativ'zu einem Paar von 
rohrformigen Endbereichen (7,8) der Einrichtung 
gedreht wird, wobei der Mittelbereich (10) Klau- 
en- bzw. Eingreifmittel (17) zum Greifen des 
Schmelzringes (5) haltundjeder der Endbereiche 
(7,8) eine der Klammern (34,34A) zum Fixieren 
eines der rohrformigen Elemente (3,4) tragt, und 
der Mittelbereich (10) mit jedem der Endbereiche 
(7,8) durch eine Lagereinheit (11) verbunden ist, 
wobei der rohrformige Mittelbereich (10) und die 
rohrformigen Endbereiche (7,8) eine abgedichte- 
te Kammer urn den Schmelzring (5) wahrend des 
Schrittes des Drehens des Schmelzringes (5) Wi- 
den, wobei vor und wahrend des Schrittes des 
Drehens des Schmelzringes (5) ein Dorn (1) in 
den rohrformigen Elementen (3,4) angeordnet ist 
und gegen ihre Innenflachen durch ein Paar von 
Klammern (52,53) geklemmt wird, die gegen die- 
se Flachen an Stellen aufeinandergedruckt wer- 
den, die entgegengesetzt zu den Stellen sind, wo 
die Klammern (52,53) der rohrformigen Endbe- 
reiche (7,8) der Einrichtung angeordnet sind, und 
wobei vor dem Schritt des Drehens des Schmelz- 
ringes (5) eine Dichtabdeckung (51), die nahe 
dem unteren Ende des Domes (1) angebracht ist, 
gegen die Innenflache des ersten rohrformigen 
Elementes (3) auseinandergedruckt wird, urn das 
Eindringen von entf lammbaren Gasen bzw. Flus- 
sigkeiten durch das Innere dieses rohrformigen 
Elementes (3) an die Stelle des Schmelzringes 

(5) zu verhindern. 

2. Verfahren nach Anspruch 1, wobei das zweite 
rohrformige Element (4) an eine Position ober- 
halb des Schmelzringes (5) befdrdert wird durch 
Hindurchbewegen des Domes (1) in Abwartsrich- 
tung, wobei der Dorn (1) an einem Forderkabel 

(6) befestigt ist, bis der Dorn (1) ungefahr auf hal- 
bem Weg von dem unteren Ende des zweiten 
rohrformigen Elementes (4) vorsteht, woraufhin 
eine der Klammern (52) gegen die Innenflache 
auseinandergedruckt wird und der Dorn (1), wah- 
rend er das zweite rohrformige Element (4) tragt, 
durch das Forderkabel (6) in eine senkrechte 
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Stellung oberhalb des ersten rohrformigen Ele- 
ments (3) gezogen wird, wahrend das hervor- 
stehende Ende des Domes (1) durch den 
Schmelzring (5) in das erste rohrformige Element 
(3) eingebracht wird und daran durch Aufeinan- 
derdrucken der anderen Klammer (53) des Dor- 
nes(l)fixiertwird. 

3. Eine Vorrichtung zum Verbinden von Futterroh- 
ren (3,4), die aufweist 

- eine Einrichtung zum Festhalten eines er- 
sten rohrformigen Eiementes (3) in einer im 
wesentlichen senkrechten Hangestellung 
in einem Schacht, wahrend das obere Ende 
des ersten rohrformigen Eiementes (3) na- 
he dem Eingang des Schachtes angebracht 
ist, 

- eine Einrichtung zum Befordern eines zwei- 
ten rohrformigen Eiementes (4) an eine im 
wesentlichen senkrechte Stellung oberhalb 
des aufgehangten rohrformigen Eiementes 
(3) und eines Schmelzringes (5), der am 
oberen Ende des ersten rohrformigen Eie- 
mentes (3) angebracht ist, 

- Klammern (34, 34A) zum Fixieren der rohr- 
formigen Elemente (3,4) in axialer Ausrich- 
tung miteinander, und 

- ein drehbares kurzes Rohr (10), das ange- 
bracht istzwischen den Klammern (34,34A) 
zum Drehen des Schmelzringes (5) relativ 
zu den rohrformigen Elementen (3,4), wah- 
rend des Verformens des Schmelzringes 
(5) in radialer Richtung, so dali der 
Schmelzring (5) in Kontakt mit den rohrfor- 
migen Elementen (3,4) ist, wodurch eine 
ausreichende Reibungswarme erzeugt 
wird, urn eine Reibungsschmelze zwischen 
dem Schmelzring (5) und den rohrformigen 
Elementen (3,4) zu erzeugen, 

wobei das drehbare kurze Rohr (10) an je- 
dem seiner Enden mit einer Lagereinheit (11) mit 
einem rohrformigen Endbereich (7,8) verbunden 
ist, der an seiner Innenf lache eine der Klammern 
(34,34A) tragt, die sichernd urn eines der rohrfor- 
migen Elemente (3,4) angebracht ist, wobei das 
drehbare kurze Rohr (10) einen Ringkolben (16) 
enthalt, der eine sich verjungende bzw. kegelfor- 
mige Innenflache aufweist, die die sich verjun- 
gende bzw. kegelformige Auftenflache einer Rei- 
he von Klauen- bzw. Eingreifhilfsmitteln (17) um- 
gibt, die wahrend des Betriebes urn den Schmelz- 
ring (5) durch axiale Bewegung des Kolbens (16) 
relativ zu dem kurzen Rohr (10) festgeklemmt 
sind, wobei die Dichtringe (12) zwischen dem 
drehbaren kurzen Rohr (10) und den rohrformi- 55 
gen Endbereichen (7,8) angeordnet sind, urn in 
Verwendung mit weiteren Dichtungen (13.13A) 
eine abgedichtete Kammer urn den Schmelzring 
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(5) zu schaffen, wobei die Fordereinrichtung ei- 
nen Dorn (1) aufweist, der sichernd in den rohr- 
formigen Elementen (3,4) durch ein Paar von 
Klammern (52,53) angeordnet ist, die den glei- 
chen axialen Abstand wie die Klammern (34.34A) 
der rohrformigen Endbereiche (7,8) aufweisen 
zwischen denen das drehbare kurze Rohr (10) 
angebracht ist, und wobei der Dorn (1) an einem 
seiner Enden verbindbar mit einem Forderkabel 

(6) ist und an seinem entgegengesetzten Ende 
mit einer Dichtabdeckung (51) ausgestattet ist 
die wahrend des Betriebs einen ringformigen 
Raum zwischen dem ersten rohrformigen Ele- 
ment (3) und dem Dorn (1) ansprechend auf eine 
Aktivierung der Klammer (53) abdichtet, die den 
Dorn (1) an das erste rohrformige Element (3) fi- 
xiert 



4. Die Einrichtung nach Anspruch 3, wobei die 
Klammer (34.34A) jedes rohrformigen Endberei- 
ches (7,8) eine Reihe von Keilen enthalt, die in ei- 
ner kegelformigen bzw. sich verjungenden Innen- 
flache des rohrformigen Endbereiches (7,8) ent- 
haiten sind, wobei jeder der Keile an einem Ende 
25 davon einem Stellring (35.35A) gegenubersteht, 
der axial durch den rohrformigen Endbereich 
(7,8) mittels einer mutterartigen Nuft (32,32A) be- 
wegbar ist, die in den Endanschlu&des Endberei- 
ches (7,8) geschraubt ist, und jeder der Keile an 
30 einem anderen Ende davon einem Ring (33.33A) 
mitsich verjungenden bzw. kegelformigen Seiten 
gegenubersteht, wobei der Ring (33,33A) an- 
sprechend auf eine Einwartsbewegung der Keile 
aktiviert wird, die durch Festziehen der Nu& 
35 (32,32A) hervorgerufen wird, urn den ringformi- 

gen Raum zwischen den rohrformigen Elemen- 
ten (3,4) und dem umgebenden rohrformigen 
Endbereich (7.8) abzudichten. 

40 5. Einrichtung nach Anspruch 3 Oder 4, wobei ein 
Mittelbereich des Domes (1) durch ein spalt- 
schmelzunterstutzendes Rohr (54) umgeben ist, 
das einen AuRendurchmesser aufweist, der ein 
wenig kleiner als der Innendurchmesser der rohr- 
45 formigen Elemente (3,4) ist. 

6. Einrichtung nach Anspruch 5, wobei der Dorn (1) 
mit einer Heize in richtung zum Beibehalten einer 
gewunschten Temperatur an dem spaltschmefz- 
50 unterstutzenden kurzen Rohr (54) und den um- 

gebenden Bereichen der rohrformigen Elemente 
(3,4) wahrend und nach dem Schritt des Drehens 
des Schmelzringes (5) ausgestattet ist. 



Revendicatfons 

1. Procede de connexion de tubulures de puits (3, 
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4), le procede comportant les Stapes consistant 
a: 

- abaisser un premier element tubulaire (3) 
dans un puits jusqu'a ce que I'extremrte su- 
perieure du premier element tubulaire (3) 5 
soit situee selon une orientation a peu pres 
verticale a proximite de Tentree du puits, 

- positionnerun anneau de soudage (5) surla 
partie superieure du premier element tubu- 
laire (3), 10 

- hisser un second element tubulaire (4) dans 
une position a peu pres verticale au-dessus 
de I'anneau de soudage (5), 

- fixer les elements tubulaires (3, 4) en ali- 
gnement axial i'un par rapport a I'autre a 15 
I'aide de machoires (34, 34A) d'un dispositif 

de soudage par friction, 

- faire tourner I'anneau de soudage (5) par 
rapport aux elements tubulaires (3, 4) a 
I'aide du dispositif de soudage par friction 20 
tout en deformant I'anneau de soudage (5) 
dans une direction radiale de telle sorte que 
I'anneau de soudage (5) vienne en contact 
avec les Elements tubulaires (3, 4) engen- 
drant ainsi une temperature de friction suf- 25 
fisante pour creer un soudage par friction 
entre i'anneau de soudage (5) et les ele- 
ments tubulaires (3, 4), 

- abaisser les elements tubulaires connectes 

(3, 4) dans le puits, 30 
dans lequel I'anneau de soudage (5) est 
mis en rotation autour des elements tubulaires (3, 
4) en faisant tourner un troncon median (10) tu- 
bulaire du dispositif de soudage par friction par 
rapport a deux troncons formant extremites tubu- 35 
laires (7, 8) du dispositif, le troncon median (10) 
portant des moyens (1 7) formant pinces pour sai- 
sir I'anneau de soudage (5) et chacun des tron- 
cons d'extremite (7, 8) portant une des machoires 
(34, 34A) pour fixer un des elements tubulaires 40 
(3, 4), et le troncon median (10) etant relie a cha- 
cun des troncons formant extremites (7, 8) parun 
ensemble (11) formant palier, dans lequel le tron- 
con median tubulaire (10) et les troncons tubulai- 
res formant extremites (7, 8) forment une cham- 45 
bre etanche autour de I'anneau de soudage (5) 
pendant I'etape de mise en rotation de I'anneau 
de soudage (5), dans lequel avant et pendant 
I'etape de mise en rotation de I'anneau de souda- 
ge (5) un mandrin (1) est place a I'interieur des 50 
elements tubulaires (3, 4) et serre contre leurs 
surfaces interieures a I'aide d'une paire d'atta- 
ches (52, 53) qui sont ecartees contre ces surfa- 
ces en des emplacements opposes aux emplace- 
ments auxquels les machoires (34, 34A) des tron- 55 
cons formant extremites tubulaires (7, 8) du dis- 
positif sont positionnees, et dans lequel avant 
I'etape de mise en rotation de I'anneau de souda- 



ge (5) une coupelle d'etancheite (51), qui est 
montee a proximite de I'extremite inferieure du 
mandrin (1), est ecartee contre la surface inte- 
rieure du premier element tubulaire (3) de manie- 
re a eviter ia progression de f luides inflammables 
a I'interieur de cet element tubulaire (3) jusqu'a 
I'emplacement de I'anneau de soudage (5). 

2. Procede selon la revendication 1, dans lequel le 
second element tubulaire (4) est eleve jusqu'a 
une position situee au-dessus de I'anneau de 
soudage (5) en deplacant ie mandrin (1) dans une 
direction vers le bas a travers celui-ci alors que le 
mandrin (1) est fixe a un cable de levage (6), jus- 
qu'a ce qu'environ une moitie du mandrin (1) fas- 
se saillie a partir de I'extremite inferieure du se- 
cond element tubulaire (4), apres quoi une des at- 
taches (52) soit etendue contre sa surface inte- 
rieure et le mandrin (1), alors qu'il porte le second 
element tubulaire (4), est leve par le cable de le- 
vage (6) jusqu'a une position verticale situee au- 
dessus du premier element tubulaire (3) apres 
quoi I'extremite en saillie du mandrin (1) est gui- 
dee a travers I'anneau de soudage (5) jusque 
dans le premier element tubulaire (3) et f ixee a 
celui-ci par extension de I'autre attache (53) du 
mandrin (1). 

3. Dispositif de connexion de tubulures de puits (3, 
4) comportant : 

- des moyens pour maintenir un premier ele- 
ment tubulaire (3) dans une position a peu 
pres verticale et suspendu dans un puits 
alors que I'extremite superieure du premier 
element tubulaire (3) est situee a proximite 
de I'entree du puits, 

- des moyens de levage d'un second element 
tubulaire (4) jusqu'a un position a peu pres 
verticale au-dessus de I'element tubulaire 
(3) suspendu et d'un anneau de soudage 
(5) positionne sur la partie superieure du 
premier element tubulaire (3), 

- des machoires (34, 34A) destinees a fixer 
les elements tubulaires (3, 4) en alignement 
axial Tun par rapport a I'autre, et 

- un manchon (1 0) rotatif mo nte entre les ma- 
choires (34, 34A) pour faire tourner I'an- 
neau de soudage (5) par rapport aux ele- 
ments tubulaires (3, 4) tout en deformant 
I'anneau de soudage (5) dans la direction 
radiale de telle sorte que I'anneau de sou- 
dage (5) vienne en contact avec les ele- 
ments tubulaires (3, 4), engendrant ainsi 
une temperature de friction suff isante pour 
creer une soudure par friction entre I'an- 
neau de soudage (5) et les elements tubu- 
laires (3, 4), 

dans lequel le manchon (10) rotatif est re- 
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4. 



5. 



Mi chacune de ces exlremites parun ensemble 
(11) formant palier a un troncon formant extremi- 
te tubulaire (7. 8) qui porta a sa surface interieure 
une des machoires (34. 34A), qui peut etre fixe 
autour d un des elements tubulaires (3, 4) dans 5 
lequel le manchon rotatif (10) contient un piston 
annulaire (16) qui a une surface interieure coni- 
que qui entoure les surfaces exterieures coni- 
ques d'une serie de moyens (17) formant pinces 
qu. en utilisation sont serrees autour de I'anneau 10 
de soudage (5) par deplacement axialement du 
Piston (16) par rapport au manchon (10), dans le- 
quel des anneaux d'etancheite (12) sont agents 
entre le manchon rotatif (10) et les troncons for- 
mant extremites tubulaires (7. 8) pour fournir en 15 
ubhsabon avec d'autres joints (13. 13A) une 
chambre etanche situee autour de I'anneau de 
soudage (5), dans lequel les moyens de levage 
comportentun mandrin (1)qui peut etre fixe dans 
les agents tubulaires (3. 4) a I'aide d'une paire 20 
d attaches (52. 53) qui ont le meme ecartement 
ax,al que les machoires (34. 34A) des troncons 
ormant extremites tubulaires (7. 8) entre lesquel- 
les lemanchon rotatif (10) est agence. etdansle- 
que le mandrin (1). a r une de ses extremites. 25 

^ re " 6 * un cab,e <• 'evage (6) et. a son 
extremes , opposee, est 6quipe d'une coupelle 
detancheite (51) qui en utilisation rend etanche 
un espace annulaire situe entre le premier de- 
ment tubulaire (3) et le mandrin (1) en reponse a » 
I actionnement de ('attache (53) qui fixe le man- 
drin (1) sur le premier element tubulaire (3). 

Dispositif selon la revendication 3 dans lequel la 

222:^,^ de chaque tronfon formant « 

extreme tubula.re (7. 8) est constitue d'une serie 
de coins qui sont recus a I'interieur d'une surface 
interieure conique du troncon formant extremite 
tubulaire (7, 8), chacun des coins a I'une de ses 
extremites. etant en vis a vis d'un anneau action- 40 
neur (35. 35A) qui est mobile axialement a travers 
e troncon formant extremite tubulaire (7. 8) par 
I intermediate d'un ecrou (32. 32A) qui est visse 

dans lextremite terminate du troncon formant ex- 
ttemite (7, 8). et chacun des coins, a son autre ex- « 
tremite. etant en vis a vis d'un anneau (33 33A) 
ayant des faces coniques, lequel anneau (33. 
33A) est actif en reponse a un mouvement vers 
inteneur des coins entratn6 par vissage de 

e^ou(32 32A)pourisolerl'espaceannulairesi- 50 
tue entre I etement tubulaire (3, 4) et le troncon 
formant extremite tubulaire (7, 8) I'entourant 

Dispositif selon la revendication 3 ou 4 dans le- 
quel un partie mediane du mandrin (1) est entou- 55 
ree par un manchon fendu (54) support de sou- 
dure qui a un diametre exterieur legerement plus 
petit que le diametre interieur des elements tubu- 



laires (3, 4). 

Dispositif selon la revendication 5 dans lequel le 
mandrin (1) est equipe de moyens de chauffage 
destines i maintenir le manchon fendu (54) de 
support de soudure et les parties environnantes 
des elements tubulaires (3, 4) a une temperature 
voulue pendant et apres I'etape de mise en rota- 
tion de I'anneau de soudage (5). 
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